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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a laminated inductor, liaving a small 
quantity of the characteristic deterioration caused by its magnetic saturation. 
SOLUTION: In a laminate 1 10, there are laminated integrally with each other the 
plural first layers of first ferrite sheets 115, having high permeability and the plural 
second layers 1 16 of a second ferrite sheet 116 having a low permeability or a 
second nonmagnetic sheet 116. The second layer 1 16 is interposed between the 



two adjacent first layers of the first ferrite sheets 115. The second layers 16 are 
provided respectively at positions such that the inductor elements present in the 
respective divided regions of the laminate 1 10 by the plural second layers 116 
generate their magnetic saturation by the superimposed DC-currents of nearly 
equal magnitudes to each other. As a result, a large superimposed DC-current 
can be made to flow through the laminate 110, and its DC-current 
superimposition characteristic has a characteristic curve similar to the ones of 
conventional laminated inductors. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the laminating inductor equipped with the layered product which 
comes to carry out the laminating of the conductor which forms a coil, and the 
insulator said conductor It connects mutually so that the coil which makes the 
direction of a laminating of an insulator shaft orientations may be formed. Said 
layered product It comes to carry out the laminating of two or more 1st insulators 
which consist of the magnetic substance of high permeability, and 2nd at least 
one or more insulators which are arranged at the inner layer of a layered product 
and consist of the magnetic substance or non-magnetic material of low 
permeability. Said 2nd insulator is a laminating inductor characterized by being 
arranged in a layered product so that the inductor component in each field 
divided in the direction of a laminating by this 2nd insulator may produce 
magnetic saturation according to the superposition direct current of respectively 
almost equal magnitude, 

[Claim 2] Said layered product is a laminating inductor according to claim 1 to 
which each field divided in the direction of a laminating by this 2nd insulator is 
characterized by being constituted by the 1st insulator of respectively equal 
thickness while the outer layer is formed by said 2nd insulator. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a laminating inductor. 
[0002] 

[Description of the Prior Art] The conventional laminating inductor applies to a 
predetermined pattern the conductive paste for internal electrodes which uses Ag 
etc. as a principal component at the magnetic-substance sheet which consists of 
a ferrite ingredient offer example, a nickel-Zn-Cu system etc., and has structure 
which carried out the laminating of this magnetic-substance sheet. Here, the 
internal electrode formed in each magnetic-substance sheet is mutually 
connected between the layers which adjoin each other through a beer hall. This 
forms the coil in a layered product. Moreover, the external electrode linked to an 
internal electrode is formed in the both ends of a layered product. 
[0003] 

[Problem(s) to be Solved by the Invention] It is necessary to pass a 
comparatively large superposition direct current with the choke coil offer 
example, a switching power supply circuit in a place. However, in the 
conventional laminating inductor, the magnetic substance produced magnetic 
saturation according to a small superposition direct current, and this had caused 
the rapid inductance fall. That is, in the conventional laminating inductor, it was 
unsuitable for the application which passes such a large superposition direct 



current. 

[0004] This invention is made in view of the above-mentioned situation, and the 
place made into the purpose is to offer a laminating inductor with little property 
degradation by magnetic saturation, 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, 
in invention of claim 1 In the laminating inductor equipped with the layered 
product which comes to carry out the laminating of the conductor which forms a 
coil, and the insulator said conductor It connects mutually so that the coil which 
makes the direction of a laminating of an insulator shaft orientations may be 
formed. Said layered product It comes to carry out the laminating of two or more 
1st insulators which consist of the magnetic substance of high permeability, and 
2nd at least one or more insulators which are arranged at the inner layer of a 
layered product and consist of the magnetic substance or non-magnetic material 
of low permeability. What is characterized by arranging said 2nd insulator in a 
layered product so that the inductor component in each field divided in the 
direction of a laminating by this 2nd insulator may produce magnetic saturation 
according to the superposition direct current of respectively almost equal 
magnitude is proposed. 

[0006] Since or more at least one laminating of the 2nd insulator which consists 
of the magnetic substance or non-magnetic material of low permeability is carried 
out to the inner layer of a layered product according to this invention, in a layered 
product, a closed magnetic circuit is formed in the field divided into said 2nd 
insulator, respectively. That is, at the conventional laminating inductor, although 
one big closed magnetic circuit was formed within [ whole ] the layered product, 
since association of magnetic flux is lost between said each division field or it 
becomes weaker sharply, by the laminating inductor concerning this invention, a 
small closed magnetic circuit is formed in each field, respectively. Here, in each 
field divided by the 2nd insulator, since the number of winding of a coil serves as 
the whole abbreviation (1 -/number of partitions), the magnetic field strength 



generated, respectively also serves as abbreviation (square of the 1 -/number of 
partitions). Thereby, the superposition direct-current value which magnetic 
saturation produces as compared with the conventional laminating inductor can 
be enlarged. 

[0007] Moreover, since the inductance component in each field divided into the 
2nd insulator produces magnetic saturation according to the superposition direct 
current of respectively almost equal magnitude, the laminating inductor 
concerning this invention has the same characteristic curve as the direct-current 
superposition property which one usual inductance component has. 
[0008] As an example of the suitable mode of this invention, in a laminating 
inductor according to claim 1, by invention of claim 2, said layered product 
proposes that to which each field divided in the direction of a laminating by this 
2nd insulator is characterized by being constituted by the 1st insulator of 
respectively equal thickness while the outer layer is formed by said 2nd insulator. 
[0009] Since the inductance component in each field divided by the 2nd insulator 
forms the magnetic path of respectively almost equal magnetic reluctance 
according to this invention, the inductance component in each field produces 
magnetic saturation certainly according to the superposition direct current of 
respectively almost equal magnitude. 
[0010] 

[Embodiment of the Invention] (Gestalt of the 1st operation) The laminating 
inductor concerning the gestalt of operation of the 1st of this invention is 
explained with reference to drawing 1 - drawing 3 R> 3. The appearance 
perspective view of the laminating inductor which drawing 1 requires for the 
gestalt of the 1st operation, the direction sectional view of an A-A' line view in 
drawing 1 of the laminating inductor which drawing 2 requires for the gestalt of 
the 1st operation, and drawing 3 are the decomposition perspective views of the 
layered product concerning the gestalt of the 1st operation. In addition, drawing 2 
differs in the number of winding of the expedient upper coil of explanation etc. 
from drawing 3 . 



[001 1] The laminating inductor 100 has the layered product 1 10 of the 
abbreviation rectangular parallelepiped configuration which consists of a 
nnagnetic or nonnnagnetic insulating nnaterial, and the external electrode 120 of 
the pairfornned in the longitudinal direction both ends of a layered product 110, 
as shown in drawing 1 . 

[0012] The layered product 110 has structure which carried out the lanninating of 
the ferronnagnetic layer 111 which consists of a ferrite ingredient of a nickel-Zn- 
Cu system, and has high permeability, and the non-ferromagnetic layer 112 
which consists of a ferrite ingredient of a nickel-Zn-Cu system, and has 
permeability smaller than said ferromagnetic layer 1 1 1, as shown in drawing 2 . 
The non-ferromagnetic layer 1 12 is formed in the inner layer of a layered product 
110. 

[0013] Here, it is desirable still more desirable that it is 1/3 or less [ of the 
permeability of the ferromagnetic layer 111], and the permeability of the non- 
ferromagnetic layer 1 12 is 1/10 or less. It is because the difference of magnetic 
field strength will become 10 or more times when the number of winding 
becomes a twice [ more than ] as many difference as this if permeability is 1/3 or 
less, so association with other fields can be suppressed here. 
[0014] Moreover, as for the ferromagnetic layer 111 and the non-ferromagnetic 
layer 112, what has both small coefficient-of-linear-expansion difference is 
desirable. In what has both big coefficient-of-linear-expansion difference, it is 
because a crack and curvature may arise in a layered product 1 10 at the time of 
mounting of a laminating inductor etc. Specifically, it is desirable that both 
coefficient-of-linear-expansion difference is less than [ 2x10-7/degree C ]. 
[0015] Furthermore, although a level difference is formed among both in the side 
face of a layered product 110 since presentations differ mutually, as for the 
ferromagnetic layer 1 1 1 and the non-ferromagnetic layer 112, it is desirable [ this 
level difference ] that it is 30 micrometers or less. It is because the yield at the 
time of external electrode 120 formation may get worse. 
[0016] Furthermore, about 5-100 micrometers is desirable still more desirable, 



and the thickness of the non-ferromagnetic layer 1 12 is about 10-50nnicro, It is 
because it is not suitable for a miniaturization if larger [ if it is less than 5 
micrometers, it is not desirable at the point which association becomes unstable 
and dispersion produces in electrical characteristics, and ] than 100 micrometers. 
In addition, the thickness of the direction of a laminating of the laminating 
inductor of the gestalt of this operation is about 1 ,2mm. 

[0017] Moreover, as shown in drawing 2 , the internal electrode 1 13 which is the 
conductor which forms a coil is laid under the layered product 110. The formation 
direction of magnetic flux [ in / in the coil which an internal electrode 1 13 forms / 
the interior of the shaft orientations of a coil, i.e., a coil, ] is the direction of a 
laminating of a layered product 1 10 (the vertical direction of the space in drawing 
2 ). The end side of the coil which an internal electrode 1 13 forms is pulled out by 
one end face of a layered product 110, and the other end side is pulled out by the 
other-end side of a layered product 110. The internal electrode 113 currently 
pulled out by the end face of a layered product 1 10 is connected to said external 
electrode 120. An internal electrode 113 and the external electrode 120 consist 
of a metallic material which uses Ag or Ag as a principal component, respectively. 
[0018] The still more detailed structure of a layered product 1 10 is explained with 
reference to drawing 3 . A layered product 110 has the structure which carried 
out the laminating of the ferrite sheet which has two or more insulation, as shown 
in drawing 3 . That is, the layered product 1 10 is carrying out the laminating of 
the 1st ferrite sheet 115 of a large number which have high permeability, and the 
2nd ferrite sheet 1 16 of several sheets (drawing two sheets) with permeability 
lower than the 1st ferrite sheet 1 15 to one. Said ferromagnetic layer 1 1 1 is 
formed with this 1st ferrite sheet 115, and said non-ferromagnetic layer 1 12 is 
formed with the 2nd ferrite sheet 116. 

[0019] The internal electrode 1 13 of a predetermined pattern is formed in the 1st 
ferrite sheet 115 except for several [ by the side of the outer layer of a layered 
product 110] (drawing 3 by the side of the upper layer, and 2 by the side of a 
lower layer). Moreover, the internal electrode 1 13 is formed also in the 2nd ferrite 



sheet 116. The edge of the internal electrode 1 13 formed in each sheet is 
connected with the internal electrode 1 13 of the sheet which adjoins each other 
through a beer hall (illustration abbreviation) so that one coil nnay be fornned by 
the layered product 1 10 whole. Moreover, the cut water of a coil or the edge of 
an internal electrode 1 13 which is rolled and carries out considerable to an end is 
connected with drawer section 1 13a fornned in the edge of a sheet, 
[0020] The 2nd ferrite sheet 1 16 is arranged at the inner layer of a layered 
product 110, Specifically, the one 2nd ferrite sheet 1 16 is arranged in each 
ferromagnetic layer 1 1 1 in each location where the inductor component in this 
field produces magnetic saturation according to the superposition direct current 
of respectively almost equal magnitude in each field of the layered product 110 
divided in the direction of a laminating with this 2nd ferrite sheet 116. That is, as 
compared with the ferromagnetic layer 111, most magnetic paths which pierce 
through the non-ferromagnetic layer 112 since permeability is small are not 
formed for the non-ferromagnetic layer 112 which the 2nd ferrite sheet 116 forms. 
As shown in the continuous-line arrow head of drawing 2 , or this passes along 
the ferromagnetic layer 111 in a layered product 110, the magnetic path passing 
through the outer space of a layered product 1 10 is mainly formed. That is, 
association with the field produced in each ferromagnetic layer 111 and the field 
of other ferromagnetic layers 1 1 1 is suppressed. Here, the number of winding of 
the coil formed in each ferromagnetic layer 111 serves as the whole abbreviation 
(1-/number of partitions), and since the magnetic field strength generated with a 
coil in one side is proportional to the square of the number of winding of a coil, 
the magnetic field strength produced in a layered product 110 becomes a small 
thing as compared with the usual laminating inductor which does not have the 
non-ferromagnetic layer 112. Therefore, each inductance component in each 
ferromagnetic layer 1 1 1 will become big as compared with the laminating 
inductor of the former [ value / which magnetic saturation produces / 
superposition direct-current ]. And it becomes the usual laminating inductor and 
the laminating inductor which has the same direct-current superposition property 



as a whole by setting up the arrangement location of the 2nd ferrite sheet so that 
the superposition direct-current value which magnetic saturation produces in 
each field may become almost equal. 

[0021] Next, the manufacture approach of this laminating inductor 100 is 
explained. In addition, the case where many laminating inductors 100 are 
manufactured collectively here is explained. 

[0022] First, the 1st ferrite sheet and the 2nd ferrite sheet are created. Ethyl 
cellulose and a terpineol are specifically added to the ferrite impalpable powder 
after temporary-quenching grinding which consists of Fe02, CuO, ZnO, and NiO, 
this is kneaded, and a ferrite paste is obtained. This ferrite paste is sheet-ized 
using a doctor blade method etc., and the 1st ferrite sheet is obtained. By 
changing and using a mixing ratio about said 1st ferrite sheet and this ingredient, 
the 2nd ferrite sheet is created so that permeability may become low rather than 
the 1st ferrite sheet. The creation approach of the 2nd ferrite sheet is the same 
as that of the 1st ferrite sheet. 

[0023] Next, a beer hall is formed in these 1st and 2nd ferrite sheet using means 
by metal mold, such as punching and laser beam machining. Subsequently, a 
conductive paste is printed by the predetermined pattern on the 1st and 2nd 
ferrite sheet. Here, as a conductive paste, the metal paste which used Ag as the 
principal component, for example is used. 

[0024] next, these 1st and 2nd ferrite sheet ~ the conductor between sheets ~ 
laminating sticking by pressure is carried out and a sheet layered product is 
obtained so that a sex paste may be connected mutually in a beer hall. Here, as 
mentioned above with reference to drawing 3 , the laminating of the 1st and 2nd 
ferrite sheet is carried out in predetermined sequence. 
[0025] Next, a sheet layered product is cut so that it may become a unit 
dimension, and a layered product 1 10 is obtained. Subsequently, this cut layered 
product is heated at about 500 degrees C in air for 1 hour, and a binder 
component is removed. Furthermore, this layered product is calcinated at about 
800-900 degrees C in air for 2 hours. 



[0026] Subsequently, a dip method etc, is used for the both ends of this layered 
product 110, and a conductive paste is applied. The external electrode 120 is 
formed by furthermore calcinating a layered product 1 10 at about 600 degrees C 
in air for 1 hour. Here, as a conductive paste, the thing for internal electrode 
formation and the thing of the same presentation were used. Finally, plating 
processing is performed to the external electrode 120, and the laminating 
inductor 100 is obtained. 

[0027] In such a laminating inductor 100, since at least one or more non- 
ferromagnetic layers 1 12 of low permeability formed with the 2nd ferrite sheet 
116 are formed in the inner layer of a layered product 1 10, in a layered product 
1 10, a closed magnetic circuit is formed in each ferromagnetic layer 111 divided 
into this non-ferromagnetic layer 112, respectively. That is, at the conventional 
laminating inductor 100, although one big closed magnetic circuit was formed 
within [ whole ] the layered product, since association of magnetic flux is lost 
between each ferromagnetic layer 111 or it becomes weaker sharply, by the 
laminating inductor 100 concerning this invention, a small closed magnetic circuit 
is formed in each field, respectively. Here, in each field divided by the non- 
ferromagnetic layer 112, since the number of winding of a coil serves as the 
whole abbreviation (1 -/number of partitions), the magnetic field strength 
generated, respectively also serves as abbreviation (square of the 1 -/number of 
partitions). Thereby, the superposition direct-current value which magnetic 
saturation produces as compared with the conventional laminating inductor can 
be enlarged. 

[0028] Moreover, since the inductance component in each field divided into the 
non-ferromagnetic layer 112 produces magnetic saturation according to the 
superposition direct current of respectively almost equal magnitude, the 
laminating inductor 100 has the same characteristic curve as the direct-current 
superposition property which one usual inductance component has. 
[0029] The direct-current superposition property of the laminating inductor 100 
concerning the gestalt of this operation is explained with reference to the graph 



of drawing 4 . Drawing 4 is a graph which shows the direct-current superposition 
property of the laminating inductor concerning the gestalt of the 1st operation, 
and a superposition direct current is taken along an axis of abscissa, and it has 
taken the inductance along the axis of ordinate. In addition, in drawing 4 , while a 
continuous line shows the property of the laminating inductor 100 concerning the 
gestalt of this operation, the dotted line shows the property of the conventional 
laminating inductor as a candidate for a comparison. 

[0030] Even if the laminating inductor 100 concerning the gestalt of this operation 
passes a high superposition direct current as compared with the conventional 
thing, it does not cause the rapid fall of an inductance by magnetic saturation, so 
that drawing 4 may show. It follows, for example, becomes a suitable thing for 
the application which passes a high current like the choke coil in a switching 
power supply circuit. In addition, as a result of the magnetic field strength in each 
field divided by the non-ferromagnetic layer 112 becoming small as compared 
with a former thing, the inductance of the laminating inductor 100 becomes a 
small thing so that drawing 4 may also show. However, while having a desired 
inductance by adjusting the number of partitions, the formation pattern of an 
internal electrode, etc., the direct-current superposition property to a need current 
value can obtain a good laminating inductor. 

[0031] (Gestalt of the 2nd operation) The gestalt of operation of the 2nd of this 
invention is explained with reference to drawing 5 and drawing 6 . The sectional 
view of the laminating inductor which drawing 5 requires for the gestalt of the 2nd 
operation, and drawing 6 R> 6 are the decomposition perspective views of the 
layered product concerning the gestalt of the 2nd operation. In addition, drawing 
5 differs in the number of winding of the expedient upper coil of explanation etc. 
from drawing 6 . 

[0032] The point which is different from the laminating inductor 100 concerning 
the gestalt of the 1st operation has the laminating inductor 200 concerning the 
gestalt of this operation in the laminated structure of a layered product 210. Since 

it is the same as that of the gestalt of the 1st operation about other configurations, 



only difference is explained here. 

[0033] The layered product 210 of this laminating inductor 200 has structure 
which carried out the lanninating of the ferronnagnetic layer 21 1 which consists of 
a ferrite ingredient of a nickel-Zn-Cu systenn, and has high pernneability, and the 
non-ferronnagnetic layer 212 which consists of a ferrite ingredient of a nickel-Zn- 
Cu systenn, and has pernneability snnaller than said ferronnagnetic layer 21 1, as 
shown in drawing 5 . The non-ferronnagnetic layer 212 is fornned also in the outer 
layer side while it is fornned in the inner layer of a layered product 210. Moreover, 
two or more ferromagnetic layers 21 1 formed in the inner layer of a layered 
product 210 have respectively almost equal thickness. 
[0034] That is, the layered product 210 has structure which carried out the 
laminating of the 1st ferrite sheet 215 which has high permeability, and the 2nd 
ferrite sheet 216 with permeability lower than the 1st ferrite sheet 215 to one, as 
shown in drawing 6 . Thereby, the 1st ferrite sheet 215 forms said ferromagnetic 
layer 21 1, and the 2nd ferrite sheet 216 forms the non-ferromagnetic layer 212. 
Here, several sheets (drawing 3 by the side of the upper layer and 2 by the side 
of a lower layer) of the outside of a layered product 210 are the 2nd ferrite sheets 
216 of low permeability. Moreover, the laminating of the number of sheets 
(drawing four sheets) with the respectively equal 1st ferrite sheet 215 inserted 
into the 2nd ferrite sheet 216 is carried out. Each ferromagnetic layer 21 1 formed 
with the 1st ferrite sheet 215 by this has respectively equal thickness. 
[0035] Since such a laminating inductor 200 has respectively almost equal 
thickness, as for the ferromagnetic layer 21 1 which has the non-ferromagnetic 
layer 212 formed with the 2nd ferrite sheet 216 in the outer layer of a layered 
product 210, and was divided by this non-ferromagnetic layer 212, it can make 
equal magnetic field strength produced in each ferromagnetic layer 211. By this, 
the inductance component in each ferromagnetic layer 21 1 will produce magnetic 
saturation according to the superposition direct current of respectively almost 
equal magnitude certainly. About the manufacture approach, it is the same as 
that of the gestalt of the 1st operation in other operations and an effectiveness 



list. 

[0036] In addition, although the nnagnetic substance with permeability lower than 
a ferronnagnetic layer was used as a non-ferronnagnetic layer fornned in the inner 
layer of a layered product with the gestalt of the 1st and the 2nd operation, this 
invention is not linnited to this. For exannple, the non-nnagnetic nnaterial (nnu= 1) 
which consists of a ferrite of a Zn-Cu systenn nnay be used. In addition, the 
diffusion layer from a ferromagnetic layer is formed in an interface with the 
ferromagnetic layer of a non-ferromagnetic layer in this case. It is desirable, 
when it forms here so that this diffusion layer may be set to less than 5 
micrometers, if the magnetic layer ratio of nickel defines a diffusion layer as 10% 
or more of layer. It is because a magnetic material property is changed by 
diffusion and the electrical characteristics aimed at may be unable to be acquired. 
[0037] Furthermore, with the gestalt of the 1st and the 2nd operation, although 
two non-ferromagnetic layers were formed in the inner layer of a layered product 
(i.e., although the ferromagnetic field in a layered product was trichotomized by 
carrying out the laminating of the 2nd ferrite sheet of two sheets to a inner layer), 
this invention is not limited to this. That is, as long as it forms and puts one non- 
ferromagnetic layer in another way to the inner layer of a layered product, the 
ferromagnetic field in a layered product may be divided into two by carrying out 
the laminating of the 2nd ferrite sheet of one sheet to a inner layer. Furthermore, 
as long as it forms and puts three or more non-ferromagnetic layers in another 
way to the inner layer of a layered product, the ferromagnetic field in a layered 
product may be divided or more into four by carrying out the laminating of the 
2nd ferrite sheet of three or more sheets to a inner layer. 

[0038] Furthermore, although the gestalt of the 1st and the 2nd operation showed 
what has one coil as an example of a laminating inductor, this invention is not 
limited to this. For example, you may be the laminating inductor array which has 
two or more coils, a laminating transformer, a laminating common mode choke 
coil, etc. Furthermore, you may be laminating LC composite part, a laminating 
filter, etc. which have other components other than an inductor (for example, 



capacitor) in a layered product. 

[0039] Furthermore, with the gestalt of the 1st and the 2nd operation, although 
the layered product was fornned with the sheet lanninated layers nnethod, you may 
form by print processes. 

[0040] Furthermore, although the choke coil in a power circuit was illustrated as a 
useful application of a laminating inductor with the gestalt of the 1st and the 2nd 
operation, this invention is not limited to this. Even if it is other electronic 
circuitries (for example, circuit of a signal system), the laminating inductor 
concerning this invention is useful. 
[0041] 

[Effect of the Invention] Since or more at least one laminating of the 2nd insulator 
which consists of the magnetic substance or non-magnetic material of low 
permeability is carried out to the inner layer of a layered product according to this 
invention as explained in full detail above, in a layered product, a closed 
magnetic circuit is formed in the field divided into said 2nd insulator, respectively. 
That is, at the conventional laminating inductor, although one big closed 
magnetic circuit was formed within [ whole ] the layered product, since 
association of magnetic flux is lost between said each division field or it becomes 
weaker sharply, by the laminating inductor concerning this invention, a small 
closed magnetic circuit is formed in each field, respectively. Here, in each field 
divided by the 2nd insulator, since the number of winding of a coil serves as the 
whole abbreviation (1 -/number of partitions), the magnetic field strength 
generated, respectively also serves as abbreviation (square of the 1 -/number of 
partitions). Thereby, the superposition direct-current value which magnetic 
saturation produces as compared with the conventional laminating inductor can 
be enlarged. 

[0042] Moreover, since the inductance component in each field divided into the 
2nd insulator produces magnetic saturation according to the superposition direct 
current of respectively almost equal magnitude, the laminating inductor 



concerning this invention lias tine same ciiaracteristic curve as tine direct-current 
superposition property which one usual inductance component has. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The appearance perspective view of the laminating inductor 
concerning the gestalt of the 1st operation 

[Drawing 2] The direction sectional view of an A-A' line view in drawing 1 of the 
laminating inductor concerning the gestalt of the 1st operation 
[Drawing 3] The decomposition perspective view of the layered product 
concerning the gestalt of the 1st operation 

[Drawing 4] The graph which shows the direct-current superposition property of 
the laminating inductor concerning the gestalt of the 1st operation 
[Drawing 5] The sectional view of the laminating inductor concerning the gestalt 
of the 2nd operation 

[Drawing 6] The decomposition perspective view of the layered product 
concerning the gestalt of the 2nd operation 
[Description of Notations] 



100,200 [ - A non-ferromagnetic layer, 1 13,213 / - An internal electrode, 
1 15,215 / -- The 1st ferrite sheet, 1 16,216 / -- The 2nd ferrite sheet, 120,220 / - 
External electrode ] - A laminating inductor, 1 10,210 - A layered product, 
111,211 - A ferromagnetic layer, 112,212 
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[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 




[Drawing 4] 



[Drawing 5] 
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[Drawing 6] 
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(54) [^?i«>^#] ^m^>yi7^' 



mm^^] mmi^ 1 1 o ti. ^mmmiT^m i ^ ^ 9 

'ltf*;c?D|| 2 7 j: 5 hi/-M 1 eti—i^izmmi-'c 

m2y s.'y-i hiy-hl 1 6i±, ISv—M 1 6 
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mtimm^ivc I ^ ^ i: t . fsm 2 mm.i-z k^mm 
:H^\,z^m^ixfz^mm)^^tL^'im l i w$ ^om 1 

[000 1] 
[0002] 

im.%<nwm mk(mMA y^'^sn. mum i - 

Zn-Cu^c0:7ai9^ h WPf^^: ^^^^tl-l^tt^ii^- 
[0003] 

#:^i^MlgfOSr* Clixtc j; ^Wm:4 y¥^ ^ yx 

[0004] -^^mt. ±SdMm^zm^X^j:^tifz h(D 
[00 0 5] 



mw.<^p^mi<zwm.^fimmmm(^m.'mixmm.mfi}- 

-^m^ixtz^mmzm-f^A y^'^^m^ts^^ti^'iwi 

Xo><zmmWti\,zUm.^flX^^h^h^W^h-thi,cr> 

[0006] ^^m^mzxtai. mmi¥<:r>\>^mi<zt,±\'mm. 
hi-^a^mm^tix^-^^c^x. mmi^^^i'Zii. luism 
fS.^ti^^ -t^xh-h. m^comm-^ yy-^^xu. mm 
WMizm ^nm^yy^'i' x\,± . mu^mmmrnxm 

[0007] tfz. m2^mz'^wi^tifz^mmizi5 

^fh-^ y:f 9 yxm^-^'^-^ti-^'timmt^^^^ 
m^mMmzkom^mm^^t^cox. ^is^HBtf* 

[0008] -^mm^mti:mm.(r>-m)i lt. tf^ia 

X. wmmmmt. mm'm2m»mzk'o^\-m:b-mm^ 
tix\^^t h im2'imt^^zk ^mmyjmizjfm 
s tifz^^mm^^^tt^'tim L^^m^c^mi mmmz x 0 

[0009] :^mmizktni. m2^mzk 'o^wm 
tifz^mmizmfh 4 yy9 9 y7.mTif^fy.=^t\.mi. 
m\^\-<^mk<r>m^mm-h(7^x. ^mmzm^^ 

mMMmz X K> mmi,zmmmt:^t ^ « 

[00 10] 



s^mmLxMrn-t^. 



; 1 <omm<^mm ) ^m^Mc^) 
1 i,m 1 cDmmcommizi^^ 

3imi comm(r>mmi,zi^^mmi^(^'^m 



[001 1 ] mM4 y¥9 ^' 1 0 0{i. HI tc^-f- j; d 
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mmi^i lot. mmi^i 1 0(^)^:^10 linm^mzmis. 

^tlfz—McOi'l-^mm 1 2 0 h Sr* LT v^l. „ 
[0 0 12] mSf^l 1 0{±, m2l,z9fk-tJ:ol/Z^ N i 

-f-'l>§SMtt#;ill lit. N i -Zn-Cu^O:7j:5 

h Wf4;&^^^r K) mimm^i^m 111 J; 0 i^A^^^m 

mm^r^^^mmmm 1 1 2 ^ ^mm itzmmt^^ 
-ox^^h, imm.'&i^mi 1 2ii. mmi^i 1 ocoi^s 

[0013] ic:T\ ^^mttWsii 1 1 2£Da»{±, 

111 <7)jaiK*cO 1/3 JilTT-S) -Sit *W 

[0014] tfz. m&mi^m lilt n^mmi^m 1 

tfOH^W^r fclcWJl* 1 1 0 1 ^ -y 0 t h 

[0015] ^t^\.z. mmmi^m 1 1 1 ttmw^'m. 
Ill t\%K\^\,zmmimt5:htisbnM¥^ \ 1 ocomh 

\>z\iM^n\,z^m.mm^fihf}y. 3 0 x< miy, 

TTSi^>Ii:*WiH.^o iS'hgPWffil 2 omm^com^ 
[0016] S ^NSilS'ltf*:® 1 1 2commii. 5 

— 10 0// mfijg^iif i L < , § i^izm L < ii 1 0— 

(DM^t^li^ 1 . 2 mmf -^b ^ . 
[00 17] t/t. Mii#:l 1 0(c(i, m2ttZif^-ti:d 
3^;l'Sr?^fi!<;-ri.»*T-S>l.|^gPfl:ffil 1 3;{)ia^ 

]^timmwi 1 0(7)^Ji:^[B] (ia2t*jttsitH^o±T 

f^j:-:-X\'^h. nUnMl 1 3:^)%M-ri.:3-f;P 

<r)—mm\mm\^i 1 oo-^oSH(=^[§ais#i, ffi 
samami 1 o^oft!l:^^oi^ffit5l§ai§i^Tt^l.o 

WS#:1 1 0OSiHt:?[#tfi$tLTVT>^|*IgPflffil 1 3 

{4. Htris^'hgpmffi 1 2otsML-o-^.&« rtSUMi 1 

saWhSEll^l 2 0 {4. -ea-fn.AgX{±Ag&±j^ 

■ift'th^mMfAt)^htf:h. 

[0 0 18] mm^i 1 0i?)$^>tcpiW^«iti:ov^-c 

m^^mmLxmrn-t^ . mmwi lots. lastc^^ 

« -r^c;*?*.. «mi 1 0{4, 



mi^-t^^^^Mi yx.'y-i y-i^—v 1 1 5i:. mi 

7x^-fb>'-M15j;i9 iSM^Offiv ^mte ( mx 
\i2m cr>^2yx.'y4 hi^-M 1 6 t^— 
LTV-^-|>, icomi hix— M 1 5(cj; DffrlB 

SSmtti^^Sl 1 itm'S^^ti. W.2y3L^4hiy-hl 

I 6t:iDflfiiE#^?iffi*si 1 2mm^tih. 

[ooi9]mi:7x5^hs>— Ml stcji. ffiii* 

I I 0(7^>?mmcmt^ mxu±mm<^^3itm'(fTmm 
co2itX) m&'^^-y^^nw&i i sij^m^^ 

gpflffil 1 35{)>M§tLTi/^^o ^^--btcffl^fiic^n./:: 
rtSPWSl 1 3 0SfP{i, mmWl l 0^#:f loc7)a 

-^jv-mm-t^^oiz^ fr^^-yv dn^^pi) ^^ol 

v—fcOl^fP^ffil 1 3i:SggLTV^I.o i 
::i-^JV<DmM^>^XI,mi^h'Oizmm'th\H^m 

mi i3cr,mmi±. i^-hcoms^izm^^ittzBitaw^i 

1 3 atmmLx\>^h, 

[0 0 2 0 ] m2:7x^-^ hi^— M 1 6 {4. «J1#:1 

I OWf^MtcidBSixTV^I,, fl:#:Wt:{4. 1127x7 
hi^— > 1 1 6(4. Slg2 7a:5^ M 1 6fc 

J;0mil:^|B]t:3i-m§ix>^cmii#;l l Oc^jrS-^jtt^i^v^ 
MaK«sfitc J; 0 1 1, i o =5cSSt: i 

1 6 3&%M-r^^^5Si^tt*ii 1 1 2i±mmiti^mi 1 1 

i:J:tKLTji»>0vh$(,^7^c*^. 1 12^ 

m<mmi^it^}^m^&^tlK£\>^. .rtLt^io. 12120 

^II^Epfc^t-J: 0 iz. mmt^ 1 1 0 t(4?fi«tt#:ii 1 

I I ^mi>ximmi^i 1 oc7)5'hgE^r^s:ii'i.mi?&*^"± 

i: tTffM$#iS . OS 0 . ^S»ffi#:Ji 1 1 1 tc^ t 
l.l^l^^:fl!l05fii^'|t#iSl 1 l<5^a^^:tOig-^>&ijq]i.^> 

ix^. zzx\ ^mmmtmi i mt^Msasn^ 

)xmth(rix\ mm^i i oi^tc^ti.i^^^jKi±. 
mmmm 1 1 2 L^rv^a^^owM-f i^r^' t it 

i^- htoiBaes^iss-rs .r 1 i d . ^^i: Lxm 

[002 1] y^'99\ 0 o<7)»3t:& 

9^1 0 0^±t^X'mM-fh^-^\,z-:>\^X%Wf^^^. 

[002 2] t.-^. m^x^w vi^~vmf%2y 3. 

'7AVl/-V^^lk^h.^W.mz\i^ FeOg. Cu 
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O, ZnO. N iOi}^^^hm^mmk<^y:c^-^ hm. 

[0023]ii^tc. <l^x4>miat^B2:7x^-< hi^- 
[00 24] :itLi^miM/m2yj^^^hi^- 

[ 0 0 2 5 ] hmmi^^miL^miz^xh j; 3 

tc-tXH'ff L -c If 1 1 0 ^ # ^ ^ t\ zcotm^fi 

fzmmi>^^^^izx^5 0 o'CTimmmmLx^^-( 

y r B^^^ * » s ^> i commit ^ i>zx^ 

8 0 0 — 9 0 0''CT2mrSM^-ti>. 

1 0 0 2 6 ] ik\^-^x\ :Lcommi^ 1 1 0c?3iajSgPtc-rV 
110 ^^%^izx^6 0 or,T' 1 B#rafi!i5S;-ri> 

.ri:tcio. ^-hgumffii 2Q^m^~th. ^^x\ mm 

SrJt LWS-f y^'- 1 0 0 ^m^tih . 

[0 0 2 7] :icoxd^^mm-^ yi^'i^ 1 oo-c{±. m 

mi^l 1 0t0|^JitC{±^2 7a;^-f hi- — b 1 1 6(Cj; 

K)m^^tirzimm.m(^imm&i^mi 1 2;&ii^^<h 

t loI.:JLhffM$#i-CV^Sc7)T-\ W«f*cl 1 OF*]t;{i:. 

mmmiti^mi 1 2t^i-fijs^ifc#5fii^tt#;si 1 1 

t,zm-^x^n.^nmmmws>z^n.i> . -t^ioib. mm 

corns ^10 0 f {±. 1 oco± 

y^^iQQ x\i. #5fiii'i4#;s 111 mxmM<^^-^ 
\^X'h%tmmmifim^%tth. ^^x\ imm&i^m 

1 1 2tcJ; ^m^\-^ixti^mmi>zm^Xi±. n-<;K7)^ 

mm^^i^c^)^ ( ly-^wm) ttchc^x. ^ti^tm 
t j; 0 , m^comm^ yy^ ^ )i\m.Lxmmm<7:>± 
[0028] tfz. imm^i^m 112 i^z^wi^tifz^ 



m-<y^'^^lOOit. jl^to l-:>cr>-iydf'^-9 yxM 

[0029] *IIMi7)ff^,^^(cf^i,^ji-f y-r 1 0 0 

04 ii. m\cnmmmm>,zi^hnm4 yy9 9cn> 



[ 0 0 3 0 ] 114 kohz^ ^mmmm\,z\^ 



i-yymMmmzii»h^^—!'^-{)v<^i.o\,zm^^m 

1 1 2tJ; ^m\^titi^Mlzii\^hm.mmifimk 

WJl-f>':^'i5'^'iooco^ yy^^yxiiiA-^^^j: 

-^^h tti,i,z^ '£.^m'mifimtx-ff:>m.mMa:'^m^S:tf 

[003 1 ] (m2 osurfiomi ) :$^^mc)m 2 cmM 
mmiz-:>\>^xm5Rx/meimmLxwtm-t^ . ms 
i±m2cr,mmmmizm^mm'^ yr^^commm. m 
6 am 2 commmmi>zm ^ mmi^cT^-^mimmxh 

mmmtm^x-yx^^^ . 

[0032] ^UlifiOfF^eWSI. Wil-f V:^''^^' 2 0 0 

tiK w. 1 commmmi/zi^wM-f yy9 ^ 1 0 0 ^ffi 

[0033] ZCOmS^ y9'992 0 0cr)mSi^2 1 0 
Ji. mSt^-TJ; 3 N i -Z n-Cu^c7)7x5-^' 
h«f436>^>^rO]«Mil*t:%^i.»l±*S2 1 1 i:, 
N i -Zn-Cu^07x7-f bHf47:)^ii>^~i9mrie!fiM 

tt#;®2 1 1 J; 0 i>yb^^mmm^^^i>mmi±i^m 

1 2{i. as* 2 1 o(D\Hmi,zmfS.^ixx^^h t thi,z 
nmmizi,m^^n.x^-^?>. ^tz. mmi^2 1 ooi^s 

lCffM$tLi.m<?)»l±#:ii2 1 1 iim-eilJJti'* 
[0034] •t^h-hmmi^2 1 0{i. 116 t^-r j; 0 

t>z. mmmmtr^-t hmiyx.y^ bs^-h 2 1 si:, 

Hl^i^-^h^-— h215j;0 ij3t^*(7)ffii.^|g2 7 
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x7>f h>'-h2 1 6ti:—mzmmLtimmt^j:'y'C 

5satt*ii2 1 1 im^L. m27x^-f hi>-h2 1 

6 ti'^immiii^m 1 1 2 ^jfM-t-s . ^ t\ ws* 2 

1 0 C7)5'f-ii|c7)ifctfc (llT-{±±JHI!lc7)3«tay:TmB|Jc7)2 

fia^i^ i^lg 2 7 X 9 -f h^-h2 1 6Tfc 
-S, m2 7x9-f hi^-h2 1 6tcmiX5tmi 

:7x9-f bix-b 2 1 5{i. ^tL^"n^tv4:§:15: (laT' 
i^-h 2 1 5 '9Jl?)jS$a^#5S®ffi*il2 1 1 

[0 0 3 5] ^£r>xd^xmm^yr^^2ooi,i. m2 

2 12 SrWJl#;2 1 0<505'f-Jlt*LT*3 D . fi-o. IS# 
»I4*«2 1 2 tci 0^»iJ§tL^cMI±*ii2 1 1 li 

[0036] ^ . mi 2 tO^SftiOJ|g®Tii: . W. 

mwconm\,zmm-h4mm.'m-mt Lx^mm-mi: 

^m.^i^mi)- i^<7mm.mmm^ix^ . zzx\ m 
aicas: N i cDm.'&mitii^ 1 0 %mL(r>m t &mti> t , 

[0037] mi Rifw.2(7:>mmcr>mmxi,i.. 
h-h. 2isc<^m2y x.'y-i vi^-v^^m^zmm-f^^ 

cO|^Jifcloo^^5fiilffi#:Jl^ffML. JtSt-iitf. 1 

-ttLti" . 3 mx±.<D'm 2y hi^~h^^m^zm.m 
•th^tiizx^ m.m^^<^mm&.wm.mi: 4 ^iiUit^ii- 

[0038] S^stc, mi mfW. 2 w^M^ff^Tii . 



[0039] mi atXm 2 i^||JfS<7) . 

[0040] mi m/m 2 conMom^tii . 

[0 04 1] 

nmw<r>]Hm^z\ij^mm(^M'^wx\ a mft^t- ^ ^ 

-l.m2^#:3!)i::J'-^< i: 1 -QiiliWM^tLT V^^<7) 
X\ |ffiBm2ffii»#:t:JhM§iX^^ffiJ^fc 

«Ji-f y^i^ ^Tii. WJ1I*:|*I^#:T- 1 -OO^* ^Ml 
?^B!c$tLl., ^^X\ W.2mm\.zi:^^W\^ixfz^ 

[0042] t.tz. w.2wmmz'^m^ix.tz^mmi,zi6 

mmimMmzx K)mmmi^thcox\ ^^mnizi^ 

hmm-^ yy9 m^n 1 yy^ 9 yy^mi- 

[0 1 ] m 1 (ommcommi>zi^i.mm'< y^-^^co9\ 



[02 ] m 1 criMm<^Mmiz{^:^WM-i yy9 9<rM 1 
[03 ] m 1 ^O||JSO?F^SItfS^«Jl#:i^^^lB,fttI0 

[04 ] m 1 (numr>m&\,z{%hmmA y:y'9 9<^m.^ 



[ 0 5 ] m 2 <7)mm(ommi<zi^ ^^mm^ y^'^^comm 



[ 0 6 ] m 2 (/immcommi^zi^ h nmw<n'9}m§^wm 

1 0 0. 2 0 0---WS-f >'^'^'^, 110, 2 10--- 

111, 211 -^m^wm. 112, 212 



immMf^m. 113, 21 3---i^gpmffi. 115.2 

1 5---mi :7x5-< hi^— 116, 2i6---m2:7 

x^W'bi— 1 2 0. 22 0---9VW9& 
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